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It is well established that stroke can have devastating physical, cognitive, and behavioural consequences for individuals and can produce considerable emotional and financial burden for families and the community. 2 However, health care services find it very difficult to report these outcomes in a standard manner, 3 because there is ongoing dispute on exactly how and what to measure. An outcome may be defined as ...the results of production processes which precede them in space-time, acting on inputs in a given environment. In healthcare, the term "outcome" usually refers to postintervention results or measurements-the observed outcomes of an intervention-whether or not one can confidently attribute those results to the preceding intervention (process). 4(p110) Reporting outcomes in a routine manner using standardized measures enables therapists to conduct research and communicate findings easily with colleagues, both locally and internationally. Use of standard outcome measures also enables therapists to identify services that excel in the care they offer and outcomes they achieve and identify the treatments or approaches to care that underlie their success. Therapists need to report client outcomes to demonstrate
• types and variations in clients referred for therapy, • that change is occurring to client/caregivers/ insurers, • that the best kinds of therapy are used, • that the therapy is offered at the best time,
• how the service is performing when compared with other services, and • to benchmark therapy services. Using the Structure, Process and Clinical Outcome (SPO) framework proposed by Donabedian 5 and adapted for rehabilitation by Hoenig et al., 3 it is apparent that rehabilitation facilities are adept at measuring and documenting structure and process outcomes such as the amount, type, timing, and setting of therapy provided. However therapists seem less able to routinely record information on the client' s status when they leave the health care facility. The International Classification of Functioning, Disability and Health (ICF) 6 model provides an internationally known framework for considering the individual' s status in terms of the disease, impairment, activity limitation, participation restriction, and overall quality of life of the individual. Through recording these outcomes, therapists begin to accumulate evidence concerning the outcomes of our therapy and approaches to delivering stroke care. 7 Although evidence-based practice (EBP) is still in its infancy in the allied health sciences, one way to expand opportunities for EBP is to ensure that there are psychometrically sound outcome measures available that can be quickly and easily used by therapists on a regular basis.
Over the past 30 years, numerous tools have been reported in the literature to measure the impact of stroke on a wide variety of areas such as motor skills, cognition and perception, personal activities of daily living, instrumental activities of daily living, pain, quality of life, and caregiver burden. Assessments in relation to a range of categories (such as personal activities of daily living or psychological status) that have been reported in the research literature as suitable for use with clients following stroke are presented in Table 1 . For example, in a systematic review of randomized studies examining whether occupational therapy focusing on personal activities of daily living (PADLs) improved recovery for clients with stroke, the most commonly used measures were the Barthel Index and the Nottingham Extended ADL Index. 8 If the focus of research is to examine a particular aspect of client care such as PADLs, these measures are ideal. However, given the range of problems that result following stroke, clinicians often need to measure therapy outcomes more broadly for clients who have had a stroke. Most clinicians would not have the time to administer more than one or two of the measures that are listed in Table  1 Table 1 ). In addition, these measures focus on outcome for impairment or aspects of activity limitation rather than including all domains of health states as identified by the ICF. 6 Finally, none of the measures commonly used at that time in Europe included a measure of client participation. Therefore, it seems important to adopt measures that can be used for clients with stroke and capture information on client outcome across several domains such as impairment, activity limitation, participation, and the client' s general well-being. One such measure is the Australian Therapy Outcome Measures (AusTOMs).
*FIM
TM is a trademark of Uniform Data System for Medical Rehabilitation, a division of UB Foundation Activities, Inc. The AusTOMs was designed in Australia. The AusTOMs is based on the TOMs, which was originally developed in the UK by Enderby, John, and Petheram for use by speech pathologists, physiotherapists, occupational therapists, and rehabilitation nurses. [10] [11] [12] The AusTOMs differs from TOM as AusTOMs provides separate scales for occupational therapy, physiotherapy, and speech pathology and the OT scales are focussed around occupations such as self-care and transfers rather than areas of practice (e.g., wound care) or disease processes (e.g., stroke). The TOMs and AusTOMs also draw on the concepts of the ICF 6 and base their scoring around the domains of impairment, activity limitation, and participation restriction and the additional domain of distress/well-being. The AusTOMs is a therapist-administered tool and is suitable for use with clients of all ages and all disabilities in any type of setting. This article focuses on the AusTOMs for Occupational Therapy.
The AusTOMs for Occupational Therapy
The development of the AusTOMs in general 13 and the AusTOMs-OT 14 has been fully described. However, in summary, the AusTOM-OT scales were developed within the classical measurement model. 15, 16 Twelve scales were developed for use with clients of any age and any diagnosis as follows: (1) learning and applying knowledge; (2) functional walking and mobility; (3) upper limb use; (4) carrying out daily life tasks and routines; (5) transfers; (6) using transport; (7) self-care; (8) domestic life -home; (9) domestic life -managing resources; (10) interpersonal interactions and relationships; (11) work, employment, and education; (12) community life, recreation, leisure, and play. These scales were developed around the construct of activity/limitation and assessing clients in relation to the three ICF 6 domains of impairment, activity/limitation, and participation/restriction and the fourth construct of distress/well-being from the TOM. 10 In the AusTOMs, these four areas are described as domains. To use the scales, the therapist sets goals as per usual practice, selects AusTOMs-OT scales to match the goals and then rates the client on each scale according to four domains (impairment, activity/limitation, participation/restriction, and distress/well-being). Each domain is scored on an 11-point ordinal scale, in which there are six defined scores from 0 (complete problem) to 5 (no problem); half points can be used. The selection use and scoring of the AusTOMs-OT scales is fully described in the AusTOMs-OT manual. 17, 18 Details concerning the reliability of the scales have been reported in Morris et al. 19 In addition, a detailed reliability study of the self-care scale in which seven occupational therapists used 15 paper case studies was reported by Scott and colleagues. 20 Interrater intraclass corrleation coefficients (ICCs) of over 0.79 were obtained for three domains (activity limitation, participation restriction, and distress/well-being), and over 0.70 for impairment. Test-retest reliability was also reported to be quite high, with ICCs of 0.88 for activity limitation, 0.81 for participation restriction, 0.94 for distress/wellbeing, and 0.74 for impairment. Information on face and construct (concurrent) validity have also been reported. 13, 14, 21 Research measuring stroke outcomes using the AusTOMs-OT Three studies that report AusTOMs data for clients following stroke are presented in this article. The first two illustrate simple comparisons of outcome data for clients with stroke. The first study was conducted at two acute care facilities in Melbourne, Australia. 22 This study was prompted by therapists who felt that AusTOMs-OT may not be sensitive at capturing change during the acute care stage of stroke recovery. The second comparison study draws on data from rehabilitation facilities in Melbourne, Australia, and the Skövde region in Sweden. The final study describes how AusTOMs-OT can be used to formally benchmark client outcomes. 23 Again, this study arose from the clinical need of occupational therapists who wanted to know how the outcomes they achieved with clients receiving rehabilitation compared to average outcomes for clients in the region. Ethical permission for each study was sought and obtained from the La Trobe University Ethics Committee and the ethics committees of the participating sites. All data were collected by qualified occupational therapists who had been trained to administer the AusTOMs. The first study reports data using nonparametric statistics, because this was one of the original studies published on AusTOMs for occupational therapy. In subsequent studies reported in this article, the data were treated parametrically. Power analyses were conducted prior to each study to determine the minimal sample sizes for 90% power using nQuery Advisor. For each study, samples sizes of 10-11 conferred 90% power in rejecting the twosided null hypothesis at a significance level of p = .05. For all analyses, p values of .05 or less were considered statistically significant.
Study 1: Comparing client outcomes poststroke in two acute care facilities Study design and method
The aim of this study was to demonstrate how AusTOMs-OT self-care data could be combined with client demographic information to compare client outcomes at two large acute care facilities in Melbourne, Australia (population 3.8 million). Site A had 52 neurological beds (with 18 occupational therapists, 3 in neurological care) and Site B had 42 neurological beds (with 13. 
Results: Comparison of two acute care facilities
Initially client demographic data were compared. There was no difference between the sites in terms of client age (t = 1.705, p = .092) or length of stay (t = -1.899, p = .061), however occupational therapists at Site B had a higher number of contacts with clients (t = -4.028, p < .001). Next, comparisons were made between client admission profiles for self-care at Sites A and B. Using a Mann-Whitney U test (for independent samples), it was found that clients at Site B had statistically significantly more severe impairments (U = 621, p = .034) and activity limitations (U = 533, p = .003). It was then established that more clients improved at both sites than stayed the same or deteriorated in relation to all four domains. Wilcoxon signed rank tests produced statistically significant Z scores for all domains: Site A, impairment (Z = -3.908, p < .001), activity/limitation (Z = -5.174, p < .001), participation/restriction (Z = -4.044, p < .001), and distress/well-being (Z = -3.699, p < .001); Site B, impairment (Z = -4.981, p < .001), activity/limitation (Z = -5.123, p < .001), participation/restriction (Z = -4.548, p < .001), and distress/well-being (Z = -4.300, p < .001). Using a chi-square analysis, it was found that more clients improved (rather than stayed same or deteriorated) at Site B than Site A, in relation to impairment, c 2 (1) = 9.259, p = .002, but there were no differences in terms of the other domains. Finally, a comparison was made of client status at discharge, again using a Mann-Whitney U test. No significant differences between client self-care scores in relation to the four domains were found.
Summary and conclusion
In summary, Study 1 found that clients with neurological problems at Site B had more severe impairments and activity/limitations than clients at Site A on admission. Clients at Site B received more occupational therapy contacts. Clients at both sites improved significantly between admission and discharge in relation to all AusTOMs domains, however a greater number of clients improved in relation to impairment at Site B. By the time of discharge, there were no significant differences between the groups. It is possible that the increased number of occupational therapy contacts at Site B may be associated with improved client impairment outcomes. This study was also effective in demonstrating to clinicians that the AusTOMs was useful in providing information on client outcomes even during relatively brief acute care admissions. One of the limitations of this study was that the data collected for the number of occupational therapy contacts did not include data about the nature or length of the contact. This problem was overcome in the subsequent studies reported below. Table 2 . All participants had a primary diagnosis of stroke. AusTOMs data from both samples were collected over an 8-month period, on client admission to and discharge from working on the client' s self-care goal (AusTOMs Scale 7).
Results: Comparison of Australian and Swedish samples
There were significant differences between the Australian and Swedish samples for length of stay (days) for the self-care goal (t = 2.78, p = .007) and the number of occupational therapy contacts (t = 3.05, p = .007). There was no significant difference between the Australian and Swedish groups for age or sex. The AusTOMs-OT self-care scale data at the commencement (goal-start) and termination (goal-end) of treatment were compared between groups using independent t tests. There was a significant difference between the Australian and Swedish samples for goal-start AusTOMs-OT selfcare scale scores on the impairment domain (t = -2.03, p = .046), with the Swedish sample having a significantly higher mean (less impaired) than the Australian sample (see Table 3 ). There were no significant differences between the samples for goal-end AusTOMs-OT self-care scale scores.
Two-way analyses of variance (ANOVAs) were computed to determine the degree of difference between the Australian and the Swedish sample outcomes on each of the four AusTOMs-OT domains. Table 4 presents the ANOVA results. The first column (SAMPLE) presents the p values for the differences between the Australian and Swedish samples at PRE and POST. There was a significant difference between the samples for the impairment (F = 5.01, p = .029) domain of the AusTOMs-OT self-care scale. The second column (PRE-POST) presents the p values for the difference between goal-start and goal-end. The change in scores between goal-start and goal-end were statistically significant for all four domains when both samples were considered together (p < .001, for all four domains). That is, as a whole, participants in both samples improved from goal-start to goal-end on all domains of the AusTOMs-OT self-care scale. Finally, the third column (SAMPLE x PRE-POST) refers to whether there was an interaction between SAMPLE and PRE-POST. That is, whether there was a differential effect of the sample (Australia vs. Sweden) on the difference between goal-start and goal-end. There was no interaction effect (p > .05) for any of the four AusTOMs domains. In other words, the degree of change in scores on the impairment, activity limitation, participation restriction, and distress/well-being domains on the AusTOMs-OT self-care scale were indistinguishable according to the sample.
Summary and conclusion
This study demonstrated that the participants in the Swedish sample were not as impaired on admission to the goal of self-care as participants in the Australian sample and that the mean length of time (in days) spent working on self-care rehabilitation was half that of the Australian sample, with half the number of therapy contacts. All clients improved over their admission in relation to the four AusTOMs domains. The two-way ANOVA showed that there was no interaction effect between SAMPLE and PRE-POST. In other words, sample membership (Australian or Swedish) did not have an effect on gains made on the AusTOMs self-care scale from goal-start to goal-end. To summarise, Australian clients were more impaired overall on admission to rehabilitation, they spent almost twice as long in rehabilitation (with twice as many therapy sessions), and by the time of discharge there were no differences in the samples in terms of AusTOMs outcome on the self-care scale.
However, whereas Australian participants were more impaired by their stroke, there was no difference in their activity limitation on admission or discharge, suggesting that the participants did not make additional functional gains for the additional time that they spent in rehabilitation. However, the findings must be considered in light 
Study 3: Benchmarking upper limb outcomes following stroke rehabilitation Study design and method
Benchmarking is one way to ensure quality and deliver best practice. 24 Benchmarking involves comparing performance of one service against an agreed criteria or aggregate data and can be used to examine variations in clients referred for therapy, the types and variations in amounts and lengths of therapy, the amounts and variation in changes associated with therapy, and the variation in client profiles at discharge. For example in the UK, Enderby et al. 25 compared TOM outcomes for clients with acquired neurological diseases at one National Trust Service against the mean performance of clients from six other Trusts.
The results indicated several possible areas for improvement in service delivery in relation to the benchmarks. The aim of the study reported in this article was to benchmark outcomes in upper limb rehabilitation for clients receiving rehabilitation at one facility with an agreed benchmark. Hence, the study had two parts. The first involved establishing the benchmark and the second was comparing the sample data (referred to as the treatment sample) to the benchmark data. A full description of the benchmark sample and confirmation of these data as a true benchmark are provided in Unsworth, Bearup, and Rickard. Table 5 . The characteristics of the sample of occupational therapists were not obtained as their participation was anonymous. AusTOMs data were collected over an 8-month period for the benchmark sample and 6-month period for the treatment sample on client admission and discharge from working on the client' s upper limb rehabilitation goal (AusTOMs Scale 3). All participants had a primary diagnosis of stroke.
Results: Comparison of benchmark and treatment samples
Initially, it was established that the types of upper limb interventions carried out with clients in the two samples were similar. The most frequently conducted interventions were hand function within daily tasks, gross upper limb function within daily tasks, compensatory strategies, stretching, soft and hard splints, motor learning treatment, and oedema control.
To determine sample equivalence at the start and end of the therapy goal, participant demographic and AusTOMs-OT upper limb use scale data for the treatment sample were compared with data from the benchmark sample using t tests. There was a significant difference between the benchmark and treatment samples for age (t = 3.31, p = .002). There were no significant differences between the samples for the length of intervention for upper limb dysfunction (t = -1.55, p = .131), the number of occupational therapy contacts (t = -1.39, p = .173), gender balance (calculated using the Fisher exact test, p = .054), nor any of the domains on the AusTOMs-OT upper limb use scale on goal-start: impairment (t = -1.90, p = .065), activity limitation (t = -1.63, p = .121), participation restriction (t = -0.15, p = .882), and distress/well-being (t = .056, p = .056). Similarly, there were no differences between the samples on any of the domains on the AusTOMs-OT upper limb use scale on goal-end: impairment (t = -1.74, p = .090), activity limitation (t = -2.24, p = .031), participation restriction (t = .87, p = .390), and distress/well-being (t =.57, p = .571).
Two-way ANOVA was performed to determine the degree of difference between the benchmark and the treatment samples in terms of amount of change obtained on the AusTOMs-OT between goal-start and goal-end. Table 6 presents the ANOVA: The first column (SAMPLE) presents the p values for the differences between the benchmark and treatment samples across both goal-start and goal-end. There were significant differences between the benchmark and the treatment samples in the means for the impairment (p = .012) and activity limitation (p = .008) domains of the AusTOMs-OT upper limb use scale. The benchmark sample had a significantly higher mean for the impairment domain, and the treatment sample had a significantly higher mean for the activity limitation domain. The second column (PRE-POST) presents the p values for the difference between goal-start and goal-end across both the benchmark and treatment samples. All clients' scores on the AusTOMs-OT upper limb use scale improved significantly over the treatment period. Finally, the third column (SAMPLE x PRE-POST) refers to whether there was an interaction between SAMPLE and PRE-POST. That is, whether there was a differential effect of the sample on the difference between goal-start and goal-end. There was no interaction of the sample on the difference between goal-start and goal-end (p > .05) for any of the four domains.
Summary and conclusion
This study found no statistically significant differences between the treatment and the benchmark samples in terms of length of intervention for upper limb dysfunction nor the number of therapy contacts. In addition, examination of surveys completed by therapists indicated that similar types of treatments were used at the facilities. In the ANOVA, the main effects for SAMPLE revealed that the benchmark sample had a statistically significantly higher mean for impairment and the treatment sample had a statistically significantly higher mean for activity limitation. This is of some interest, however on admission and then again on discharge the t tests indicated no differences between the samples for these domains, which is of more importance. The main effect for PRE-POST indicated that, overall, all clients improved between admission and discharge on the AusTOMS-OT upper limb use scale for all four domains from admission to discharge. Finally, the interaction effect for the ANOVA answers the most important question of whether the client' s sample (benchmark or treatment) affected improvement from admission to discharge as measured on the AusTOMs-OT upper limb use scale. The findings indicated that this was not the case. Participants in both samples improved in a similar manner from admission to discharge. That is, participants in the treatment sample achieved the same degree or amount of change on the AusTOMs domains for the upper limb use scale from PRE to POST as participants in the benchmark sample. To summarise, the results indicated that, overall, participants from the treatment sample were younger on average yet achieved similar outcomes as the treatment sample when measured on the AusTOMs-OT upper limb use scale. The findings of this study are reassuring for the therapists at the treatment facilities as they know they are meeting an agreed benchmark for upper limb outcomes following stroke. However, they can also now examine ways to improve outcomes with their clients beyond the benchmark. Limitations of this study include that the benchmark was set locally and may not align with international opinion or actual upper limb outcomes for clients following stroke.
Discussion and Conclusion
Therapists in the current health care climate face increasing pressure from insurers, employers, and clients to provide a quality, evidence-based service at the lowest possible cost. The SPO model, 3, 5 which was developed over 25 years ago, provides guidance for therapists to summarise clinical outcomes for clients following stroke and contextualise these with structure and process information. In terms of documenting clinical outcomes, a huge range of tools have been developed over the past 30 years to measure client outcomes in a wide range of domains following stroke. Today we share a common international language provided by the ICF 6 to describe these domains as impairment, activity limitation, and participation restriction and can extend this to include the domain of client well-being. Table  1 presented an overview of some of these tools. However, similar to the findings of Haigh et al., 9 there are relatively few outcome measures used that capture client status across a range of domains. In particular, client level of participation and distress/ well-being following stroke are increasingly seen as important to capture, and yet few tools have been developed to measure these domains. The tools that are available such as the London Handicap Scale 26 would need to be administered in addition to measures that capture impairment and activity limitation such as the FIM TM , 27 thus increasing the time required to record client outcomes. The AusTOMs for Occupational Therapy 17, 18 was presented as a new tool that could be used to capture outcomes for clients following stroke in a few moments and across several health domains.
To support the utility of AusTOMs-OT as a measure of client outcomes following stroke, three studies were summarised. These studies presented comparison or benchmark research providing client outcomes across four domains (impairment, activity limitation, participation restriction, and distress/well-being) using just 2 of the 12 AusTOMs-OT scales, upper limb use and self-care. One of the advantages of using a tool such as AusTOMs to compare or benchmark services is that facilities can begin to identify their strengths and limitations. For example, in the study cited earlier by Enderby et al., 25 it was found that different facilities achieve better outcomes in different areas, which is probably due to differences in emphasis placed on different interventions by the treating occupational therapists. One facility obtained better outcomes on psychosocial outcomes than the other facilities where interventions were more focused on improving physical impairments and functioning. However, the main limitations of the three studies reported in this article relate to the relatively small sample sizes (although power was adequate) and REFERENCES relatively limited information on the specific type and timing of administration of treatments for upper limb and self-care rehabilitation following stroke. Although, on the whole, differences were not found in these three studies between facilities, future research may reveal differences. If this occurs, researchers should be able to determine whether such differences are due to the specific types of treatments administered or the skill level of the therapists who administer these treatments.
In conclusion, the studies reported in this article suggest that the AusTOMs shows promise as a quick and simple outcome measure for occupational therapists who wish to study the outcomes of their stroke service. If therapists can document client clinical outcomes and summarise these along with structure and process information, then patterns indicating the strengths and weaknesses in the service may begin to emerge. The subsequent opportunity to compare services and reflect on care may lead to improvements in services offered and a consistency in level of care, regardless of where clients receive rehabilitation following stroke.
